SUMMARY The aim of the study was to clarify whether antihypertensive treatment with a selective beta blocker would have an effect on the progression rate of kidney disease in patients with incipient diabetic nephropathy. Six male patients with juvenile-onset diabetes with incipient nephropathy (urinary albumin excretion above 15 /ig/min and total protein excretion below 0.5 g/24 hr) were treated with metoprolol (200 mg daily). At the start of the antihypertensive treatment the mean age was 32 years ± 4.2 (SD). The patients were followed a mean 5.4 years ± 3.1 (SD) with repeated measurements of urinary albumin excretion before and during 2.6 years ±1.0 (SD) of treatment. The blood pressure was depressed by the treatment (systolic blood pressure from 135 mm Hg ± 8.6 to 124 mm Hg ± 6.2, NS; mean blood pressure from 107 mm Hg ± 7.6 to 97 mm Hg ± 3.4, Ip < 0.05; diastolic blood pressure from 93 mm Hg ± 9.1 to 84 mm Hg ± 3.6, Ip < 0.05. Albumin excretion decreased (131.0/xg/min x/-j-2.9 [geometric mean x / + tolerance factor] to 56.1 /ig/min x/-s-3.7, 2p < 0.02). The mean yearly increase in urinary albumin excretion before treatment was 18 ± 17 (mean ± SD). Albumin excretion decreased during treatment: 17% ± 15 per year (mean ± SD, Ip < 0.02). No changes were seen in glomerular filtration rate or renal plasma flow (149 ml/min ±. 5.8 vs 144 ml/min ± 11.1, and 516 ml/min ± 31.0 vs 541 ml/min ± 68.5 respectively [n = 5]). No side effects were seen. It is concluded that during antihypertensive treatment using a cardioselective beta blocker, blood pressure decreased and albumin excretion was reduced concomitantry. Glomerular filtration rate was unchanged during treatment. Antihypertensive treatment in the stage of incipient nephropathy may have a more beneficial effect on the progression of the kidney disease than when it is started in the overt stage of nephropathy, where glomerular filtration rate has already begun to decline. (Hypertension 7 [Suppl II]: 11-109-11-113, 1985) KEY WORDS • blood pressure • microalbuminuria • early nephropathy T HE association between high blood pressure (BP) and diabetic nephropathy is now well established from a number of studies. '~3 Until the middle of the 1970s it was generally accepted that no treatment could change the course of diabetic nephropathy. Two studies, however, have now shown that by effective antihypertensive treatment the linear fall in glomerular filtration rate (GFR) can be reduced from a mean of about 1 to about 0.5 ml/min/mo, thus probably postponing the uremic stage/' 3 These patients had rather advanced diabetic renal disease, GFR being reduced to about 60% of the level prior to nephropathy. Thus effective antihypertensive treatment cannot prevent development of the uremic stage when it is started in the overt stage of nephropathy where BP is in the definitively hypertensive level. Earlier therapy, before a definitively hypertensive level has been reached, might prove more effective in preventing the fall in GFR.
T HE association between high blood pressure (BP) and diabetic nephropathy is now well established from a number of studies. '~3 Until the middle of the 1970s it was generally accepted that no treatment could change the course of diabetic nephropathy. Two studies, however, have now shown that by effective antihypertensive treatment the linear fall in glomerular filtration rate (GFR) can be reduced from a mean of about 1 to about 0.5 ml/min/mo, thus probably postponing the uremic stage/' 3 These patients had rather advanced diabetic renal disease, GFR being reduced to about 60% of the level prior to nephropathy. Thus effective antihypertensive treatment cannot prevent development of the uremic stage when it is started in the overt stage of nephropathy where BP is in the definitively hypertensive level. Earlier therapy, before a definitively hypertensive level has been reached, might prove more effective in preventing the fall in GFR.
The aim of the present study was to investigate the effect of antihypertensive treatment in incipient.diabetic nephropathy characterized by persistently elevated urinary albumin excretion, but still well-preserved or even supranormal kidney function and marginal BP elevation. 6 -7 Urinary albumin excretion rate, renal hemodynamics, and BP were followed before and during treatment in young male patients in a longitudinal study. DIABETES AND HYPERTENSION  SUPPL II HYPERTENSION, VOL 7, No 6, NOV-DEC 1985 protein excretion below clinical proteinuria (0.5 g/24 hr). 6 -7 The mean age was 32 years ± 4.2 (SD) and mean duration of diabetes was 18 years ± 1.2 (SD). Further clinical data are shown in Table 1 . For comparison, 18 male healthy controls, age 28.6 ± 4.8, weight 71.8 kg ± 7.4 (mean ± SD), were also investigated. In addition to IDN, the inclusion criteria for start of antihypertensive treatment were age below 40 years, no other clinically evident cardiovascular or neurological complications, and no evidence of being unable to feel hypoglycemia. Furthermore, prior to treatment the patients should have been followed for more than 1.5 years with a minimum of three UAE measurements before the start of antihypertensive treatment. We used a cardioselective beta blocker, metoprolol (100 mg two times a day). The patients were examined in the outpatient clinic either in supine or sitting position. The examination was always performed in the morning, insulin and breakfast being given afterward.
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Urinary albumin excretion was determined by radioimmunoassay and expressed as micrograms per minute. 8 Betaj-microglobulin was also measured by radioimmunoassay (Pharmacia Kit, Phadebas, Sweden) and expressed as micrograms per minute. At least three urine samples were collected, using 20-minute periods, after drinking water for at least 1.5 hours (200 ml every 20 minutes both before and during the test).
The GFR and renal plasma flow (RPF) were measured by a constant infusion technique. 9 In most cases, UAE was measured in urine samples obtained during the renal function test. Blood pressure (BP) was measured by a conventional sphygmomanometer technique. Diastolic blood pressure (DBP) was read at phase 5. Mean blood pressure (mBP) was calculated after adding one-third of the pulse pressure to the DBP. Renal vascular resistance (RVR) was calculated as mBP/RPF. In one patient (no. 5 in Table 3 ) GFR/RPF was not measured. Serum creatinine was 90 /nmol/L before treatment and 97 ^tmol/L at the last examination during antihypertensive treatment.
Statistics
Standard parametric statistics were used. Urinary albumin and urinary betaj-microglobulin excretion were calculated after log transformation since protein excretion seems to be distributed normally after log 
Results

Blood Pressure Levels
During the 6 months before start of antihypertensive treatment, the following BP levels were found: systolic blood pressure (SBP), 135 mm HG ± 8.6 (mean ± SD); range 127-151 mmHg);mBP, 107mmHg ± 7.6 (range 96-115 mm Hg); and DBP, 93 mm Hg ± 9.1 (range 80-103 mm Hg). During the first 6 months of antihypertensive treatment with metoprolol, SBP, mBP, and DBP decreased significantly to 127 mm Hg ± 4.7 (range 120-134 mm Hg), 98 mm Hg ± 5.7 (range 90-104 mm Hg), and 88 mm Hg ± 8.9 (range 71-93 mm Hg) respectively. No further decrease was seen during the rest of the study ( Table 2) . The values for the whole treatment period were SBP, 125 mm Hg ± 4.6; mBP, 97 mm Hg ± 3.1; and DBP, 83 mm Hg ± 6.0 (significant fall in all cases, 2p < 0.01).
Urinary Albumin and Beta 2 -microglobulin Excretion
During antihypertensive treatment a significant decrease in albumin excretion from 131.0 fig/nun X / -r-2.9 to 56.1/xg/min x/-=-0 3.7 (geometric mean x/-rtolerance factor) (2p < 0.02) was noted ( Table 2 ). The mean yearly percentage change in albumin excretion reverted from an increase of 18 ± 17 (mean ± SD) in the pretreatment period to a decrease of 17 ± 15 during the treatment period (2p < 0.01; Table 3 ).
Beta 2 -microglobulin excretion did not change during treatment and levels were within the normal range.
Kidney Function
As shown in Table 2 , no changes were seen during treatment either in GFR or RPF. The GFR was at a supranormal level, whereas RPF was within normal range. 7 No significant changes occurred in renal vascular resistance or in filtration fraction, although the former had a tendency to fall.
Metabolic Control and Body Weight
Plasma glucose values did not change during treatment (see Table 2 ); nor did body weight (81.2 ± 9.7 before and 80.4 ± 10.7 at the end of the study). Also, prior to treatment no change in plasma glucose values was found. Discussion According to two studies on patients with overt diabetic nephropathy, 12 effective antihypertensive treatment can reduce the linear rate of decline in GFR from about 1 to about 0.5 ml/min/mo, and thus if the effect persists, postpone end-stage renal failure. Unfortunately, in spite of well-controlled BP, the rate of decline cannot be completely impeded when treatment is started in this rather late stage of nephropathy. Therefore it was of interest to study whether much 2.5±0.8 2.0±0.9 Mean of one or more numbers of measurements, 6 months before, during the first 6 months, and during the last 6 months of treatment. Values are given in mean + SD except for albumin and beta 2 -microglobulin, which are expressed as geometric mean x / + tolerance factor because of the log transformation. A refers to significant elevation in comparison to nondiabetic controls.
Significant decrease (two-tailed probability) compared to pretreatment levels: *2p < 0.05; t2/> < 0.01; t2p < 0.02. earlier intervention with antihypertensive treatment would have a beneficial effect on the progression of kidney disease. The major variables used to measure the progression in the overt stage of nephropathy are UAE and in particular GFR. '• 2 As GFR may be normal or even supranormal in IDN, however, if it has not started to decline, this value may not be used in this very early phase of renal disease. Albumin excretion can be used as a test value when progression in IDN has to be evaluated. 10 In addition, UAE appears to be a strong predictor for overt diabetic nephropathy." 13 Elevated BP and supranormal GFR also seem to be risk factors. 13 The present study showed that slightly elevated BP in patients with incipient nephropathy can be normalized during treatment with metoprolol, and this decrease was associated with a significant fall in UAE (Tables 2 and 3; Figure 1 ). The fall in UAE while BP is n 14 i lowered was reported in earlier studies in overt diabetic nephropathy 14 ' " and in essential hypertension. 16 '" It is not known exactly when the GFR starts to decline; however, from measurements in a limited number of diabetics, in those with incipient diabetic nephropathy GFR is stable early but seems to start to decline in the late part of this phase. 7 No change in GFR or RPF was seen during 2.6 years of antihypertensive treatment in the present study. Thus antihypertensive treatment together with standard diabetes treatment may prove to offer some protection against overt nephropathy, but additional therapy, such as supercontrol of blood glucose, may be of importance.
Metoprolol was well tolerated and the patients had no notable side effects. Masking of the symptoms of hypoglycemia was not a problem for the patients during the study period, which agrees with results of earlier studies in which cardioselective beta blockers were given to diabetic patients. 12 ' l8 From experimental studies on Munich Wistar rats,' 9 ' 21 the important hypothesis has been put forward that glomerular hypertension is a major pathogenetic factor in diabetic nephropathy. Antihypertensive treatment may also lower intraglomerular pressure, as the decline in UAE suggests, but it is possible that structural lesions can regress during treatment.
In conclusion, antihypertensive treatment decreased the BP in patients with incipient diabetic nephropathy and this fail was associated with a decrease in albumin excretion; GFR was stable for a mean of 2.6 years of treatment. Starting therapy in this early stage of diabetic nephropathy may prove to have a more pronounced long-term beneficial effect on the progression of kidney disease than initiating it in the overt stage of diabetic nephropathy.
